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On April 14, 1995, representatives of Teledesic Corporation ("Teledesic") met
with Federal Communications Commission ("Commission") representatives to discuss matters
related to issues addressed in Teledesic's comments and reply comments in ET Docket No.
94-124 and written ex parte filings in CC Docket No. 92-297. In the course of the meeting,
the attached document, "Designating The 40.5 - 42.5 GHz Band For LMDS And Preserving
The Ka Band For FSS Will Create A Win-Win Situation For Wireless Cable, The Satellite
Industry, And Equipment Manufacturers," was distributed and discussed. Teledesic was
represented by Russell Daggatt, President, Larry Williams, Director of External Affairs, and
Tom Downey of Downey Chandler, Inc. The Commission representatives included Scott B.
Harris, Chief, International Bureau, Jennifer Warren, Legal Advisor to the Chief, International
Bureau, Cecily Holiday, Deputy Division Chief, Satellite and Radiocommunications Division,
International Bureau and Fern Jarmulnek, Chief, Satellite Policy Branch, Satellite and
Radiocommunications Division, International Bureau.
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Pursuant to Section 1.1206(a)(l) of the Commission's Rules, an original and
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cc: Scott B. Harris, Esq.
Jennifer Warren, Esq.
Cecily Holiday, Esq.
Fern Jarmulnek, Esq.
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DESIGNATING THE 40.5 - 42.5 GHz BAND FOR LMDS
AND PRESERVING THE Ka BAND FOR FSS

WILL CREATE
A WIN-WIN SITUATION FOR WIRELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

o GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INFORMATION INFRASTRUCTURE
AND UNIVERSAL SERVICE OBJECTIVES

o THE Ka BAND IS THE ONLY SPECTRUM SUITABLE FOR THE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND IS
NOT TECHNICALLY FEASIBLE

o DESIGNATING THE 40.5 - 42.5 GHz BAND TO LMDS WILL
CREATE A WIN-WIN SITUATION FOR WIRELESS CABLE, THE
SATELLITE INDUSTRY, AND EQUIPMENT MANUFACTURERS

o LMDS OPERATION IN THE 40.5 - 42.5 GHz BAND IS
TECHNICALLY AND ECONOMICALLY COMPARABLE TO SUCH
OPERATION IN THE Ka BAND

o THE EUROPEAN EXPERIENCE DEMONSTRATES THAT 40.5 - 42.5
GHz LMDS IS TECHNICALLY AND ECONOMICALLY
ACHIEVABLE

o THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR TO
WRC-95



DESIGNATING THE 40.5 - 42.5 GHz BAND FOR LMDS
AND PRESERVING THE Ka BAND FOR FSS

WILL CREATE
A WIN-WIN SITUATION FOR WIRELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

I. GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INFORMATION
INFRASTRUCTURE ("NIl/GIl") AND UNIVERSAL SERVICE
OBJECTIVES

o As Vice President Gore stated, the "most important principle" of the
Global Information Infrastructure ("GIl") "is to enlure univenal service
so that the GIl is available to aU memben of our societies."

Traditional wireline technologies are unable to deliver even the most
basic telecommunications services to most of the world.

Many countries, particularly in the developing world, would have a very
limited long distance network and would be virtually cut-off from
international communications were it not for satellites.

Most of the world's citizens will never have access to advanced, digital
broadband information capabilities through a wireline infrastructure.

Outside the urban areas of the United States and other developed
countries, and perhaps a few major cities in the developing world, most
of the world including rural and remote portions of the United States
will receive affordable access to advanced information services only
through a satellite-based broadband network.

o Pro.ODaI the deployment of global, broadbud satellite systems will
eIII1Ire tllat true univenal service is available at affordable prices to aU the
world's citizells regardless of geographic location.



George Gilder: "no terrestrial system will cover the entire world, or
even the entire U.S., within decades of Teledesic. As soon as it is
deployed, it will profoundly change the geography and topography of
the globe. Suddenly the most remote rural redoubt, beach or mountain
will command computer communications comparable to urban
corporations. The system can make teleconferencing, telecommuting,
telemedecine, and teleschooling possible anywhere. Gone will be the
differences among regions in access to cultural and information
resources. People will be able to live and work where they want rather
than where corporations locate them. II Gilder; Telecosm Ethersphere,
Forbes ASAP, Oct. 10, 1994, at 133, 146 (attached hereto as
Attachment A).

II. THE Ka BAND IS mE ONLY SPECTRUM SUITABLE FOR mE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o In 1971, the Ka band (27.5 - 30.0 GHz uplinks and 17.7 - 20.2 GHz
downlinks) was .Uocated internationally for the Fixed Satellite Service
("FSS").

Office of Science and Technoloav Policy. Office of the President
("OSTP"): "international frequency allocations support Fixed Satellite
Service (FSS) in this [lithe ka") band ... Any loss of FSS access to Ka
Band in the U.S. could prevent U.S. industry from aggressively moving
into this band, resulting in the loss of service and manufacturing
markets to overseas competitors. II Letter to Chairman Reed E. Hundt
from Lionel S. Johns, OSTP, at 1 (Dec. 2, 1993) ("0STP Letter").

o Satellite syste.s are intrinsically globa' in scope and require a globa'
.Uocation of spectrum.

The Ka band is the only portion of the spectrum that is suitable for the
deployment of global, interactive broadband satellite systems.

The Ka band is the band that is being used in countries throughout the
world for the deployment of broadband global satellite systems.
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To date, 149 Ka band satellite systems have been advanced
published, are under coordination or have been notified. Of
these, 33 have reached the notification stage and have either been
deployed or are likely to be deployed soon. These satellite
systems have been deployed or proposed by Australia, Belgium,
Canada, the European Space Administration, France, Germany,
Italy, Japan, Russia and the former Soviet Union, the United
Kingdom and the United States.

By the end of 1997, for example, the presumption is that the 33
geostationary satellites presently notified will be brought into
service in the Ka band.

o SateWtes require global allocations in botb tbe upliDk and downHnk
frequencies. Tbe local multipoint distribution service ("LMDS") is local
and does not require a global allocation of spectrum. Therefore, tbe FCC
bas flexibility in locating LMDS.

Huahes COmmunications Galaxy. Inc. ("Huahes"): "Most other
countries ... have recognized that LMDS systems are quite viable in a
number of other bands and either have proposed one or more of these
other bands or have adopted the 40 GHz for LMDS-type services."
Hughes Comments, at 12. I

o If tbe United States fails to preserve tbe Ka band for broadband sateWte
service, U.S. companies will be excluded from tbe global sateWte market
and broadband satellite systems will not be deployed.

National Telecommunications and Infonnation Administration C'NTIA"):
"Regulatory actions that substantially limit future FSS developments
could put the United States at odds with the implementation of existing
worldwide allocations, and place U.s. industry at a disadvantage in the
international marketplace. Furthermore, the search for additional FSS
allocations, if a domestic shortfall in usable spectrum occurs, would be
difficult." Letter to Kathleen Levitz, FCC from Richard D. Parlow,
NTlA, at 3-4 (July 20, 1993) ("NTIA Letter").

I. All comments and reply comments cited herein were filed in ET Docket No. 94-124 unless otherwise noted.
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III. SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND
IS NOT TECHNICALLY FEASIBLE

o In 1993, punuant to a petition by LMDS proponents, the FCC proposed
to modify its rules to redesignate the lower 2 GHz of the Ka uplink band
(i.e., 27.S - 29.S GHz) (lithe 28 GHz band") to LMDS.

FCC: At the time of this proceeding, "the Commission observed that
CellularVision was then serving only about 200 customers and that its
claim to the public interest use of the 28 GHz remained largely
unproven." FCC Reply to CellularVision Writ of Mandamus, No. 95
1030, at 7.

At the initiation of the rulemaking, the FCC recognized "that
redesignation of the point-to-point use of the [28 GHz] band to point-to
multipoint use could stimulate greater use of a band that largely bas
lain fallow." RulemaJciDI to Amend Part 1 an" 21 of the Commission's
Rules to Re4esipte the 27.5 - 29.5 GHz BAn" and to Establish Ruies
and Policies for Local MultiPoint Distribution Service, 9 FCC Red
1394 (1994) ("28 GHz Proceeding").

This assumption is no longer valid because there are various proposals
for global satellite use of the Ka band.

o Because of serious concerns over whether the proposed LMDS and FSS
could share the 28 GHz band, the FCC established a Neptiated
Rulemaking Committee ("NRMC") in 1994 to determine whether co
frequency sharin& of the 28 GHz band between the FSS and the proposed
LMDS was poaible. LMDS operations also threatened to interfere with
another FCC initiative, the estabUshment of mobile satellite systems.

NBMC: After thoroughly considering and evaluating numerous sharing
proposals, the NRMC concluded that none of the proposed solutions
were "deemed feasible by any combination of LMDS and FSS
proponents." Rmort of the LMDS/FSS 28 GHz Nelotiated
RyIemakiDK Committee, at 85 (Sept. 23, 1994) ("NRMC Rmort").

Bill Luther. NRMC Facilitator: "My conclusion is that the
analysis shows that [FSS and LMDS] sharing is really not
possible." Committee Fails to Ame on Solution for Satellite
Interference to LMDS, Communications Daily, Sept. 27, 1994,
at 1.
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~: "NTIA believes that co-channel sharing in the same
operating areas between LMDS services and transmitting earth
stations operating in the fixed-satellite service (FSS) would be
very difficult, requiring technical modifications or limitations to
the LMDS implementation proposals, and will require careful
coordination between stations in the two services." NTIA
Letter, at 1.

NBMC: The results of the engineering analyses demonstrated that the
degree of interference from FSS earth station transmitters into LMDS
receivers is overwhelming and "results from the proposed widespread
distribution of both FSS Earth stations and LMDS receivers throughout
the same geographic area". NRMC Rcax>rt, at 85.

o The Suite 12 and Motorola "sllariq" qreement is in reality a band
sepnentation qreement and demonstrates the sheer mapitude of the
interference problem between LMDS and FSS.

During the NRMC, Suite 12 and Motorola signed a private agreement
which provided for the contemporaneous operation in the 28 GHz band
of Motorola's Mobile Satellite Service ("MSS") feeder links and
LMDS.

Despite the claims of Suite 12, the agreement does not provide any
sharing solution between LMDS and MSS feeder links. To the
contrary, the agreement clearly demonstrates the disadvantages of
frequency sharing between LMDS and MSS feeder links (a type of FSS
use).

The Motorola system will only operate two to three MSS feeder link
Earth stations in all of the United States. In these cases, the "sharing"
agreement requires a 75 nautical mile separation of LMDS sites from
the MSS feeder link Earth stations. Even with this limitation it is still
required that the return links accept hannful interference in MSS
frequencies.

Pursuant to the agreement, LMDS sites operating in the 29. 1 
29.5 GHz band within a radius of 75 nautical miles of the MSS
feeder link Earth stations are required to accept any interference
caused to them by the MSS feeder link Earth stations. "Views
of NRMC Members Supporting Motorola-Suite 12/CVNY Rule
Proposal in the Form of Their Version of Section VI to Report
of Working Group 2," NRMC/84 (rev. 1), at 13 (Sept. 23,
1994).
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Under the tenns of the agreement, band scl1Jlentation is
required; Suite 12 is prohibited from operating its subscriber
return links in any portion of the frequency band, i.e., 29.1 
29.5 GHz, that Motorola has proposed for its feeder links.

o The "Bellcore study" is nothing but a propaganda exercise. BeUcore is a
partisan in this debate. The study was paid for by CeUularVision and
they announced their conclusions at the time the study was coinmenced.

The "Bellcore study" has not been made publicly available despite
requests for it. Therefore, no one has been able to evaluate it on the
merits.

o In contrast to LMDS, satellite can share with the existing terrestrial
allocation in the Ka band - fixed point-to-point microwave. However,
neither FSS nor terrestrial rlXed point-to-point microwave can share with
LMDS.

v. DESIGNATING THE 40.5 - 42.5 GHz BAND TO LMDS AND
PRESERVING THE Ka BAND FOR FSS WILL CREATE A WIN
WIN SITUATION FOR WIRELESS CABLE, THE SATELLITE
INDUSTRY, AND EQUIPMENT MANUFACTURERS

o Because co-frequency sharing of the Ka band is not possible, unless other
spectrum is made available for LMDS, the FCC may be forced either to
segment the Ka band between the FSS and LMDS or permit only one of
the services to use the 28 GHz band.

LMDS would provide redundant services to areas of high subscriber
density that already have, or will have, a number of service options
including cable television, direct broadcast satellite, MMDS and video
dialtone, at the expense of providing two-way switched broadband
services to rural and remote parts of the United States and the world
that would otherwise remain unserved.

o FSS needs an international allocation encompasPDI both uplink and
dowDIiDk spectrum. The Ka band is the only currently available
frequency band allocated internationally to FSS that provides suftldent
uplink and downlink spectrum to operate a global broadband interactive
satellite network.
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o Any _pment of the Ka upUnk. band to LMDS would orphan an equal
amount of the Ka downlink band because downlink spectrum is useless
without a matching amount of uplink spectrum.

o Both LMDS aDd the FSS only will be able to realize their fuD potential if
the services are authorized to operate in separate bands. Placing services
in separate bands will allow each to realize its fuD potential without one
coming at the expense of the other.

o ET Docket No. 94-124 (the "above 40 GHz proceeding") provides the FCC
with the opportunity to break the impage on the future use of the Ka
band that presendy exists.

o Designatina the 40.5 - 42.5 GHz bud ("41 GHz") band to LMDS in the
above 40 GHz proceeding and preserving the Ka band for FSS will create
a win-win situation for all affected parties.

Preserves the use of the Ka band for global, interactive broadband
satellite systems operating in the FSS.

Maximizes the market opportunities for United States FSS and LMDS
equipment manufacturers and service providers.

Provides LMDS proponents with the amount of spectrum they claim to
require to operate their broadcast-type terrestrial service.

Is consistent with the worldwide allocation of the Ka band for FSS.

Brings the United States into conformance with Europe where spectrum
in the 41 GHz band is allocated for LMDS-type service.

o DesipatiJII the 41 GHz bud to LMDS in lieu of the 28 GHz bud will
best sene the pubUc interest because it permits the FCC to accommocIate
both the spectrum requirements of LMDS and the FSS in separate bands
without advenely affecting the deployment of either service.

The U.S. satellite industry will be able to continue to develop Ka band
satellite technologies that are being implemented elsewhere in the world
and are being tested by the National Aeronautics and Space
Administration ("NASA") today in the $1 billion ACTS program.
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OSTP: "The proposed allocation to satellite use could diminish
the ACTs investment and deny the U.S. satellite industry the
opportunity to exploit the advantages which this band offers for
satellite communications." OSTP Letter, at 1.

Committee on Science. U.S. House of Representatives ("House
Science Committee"): "A significant national investment of
time and resources would be essentially lost in the event that
LMDS is allocated spectrum in the 27.5 - 29.5 GHz band,
precluding the growth of satellite systems operating over the
United States." Letter to Chairman Reed E. Hundt, FCC, from
Chairman Robert S. Walker and Ranking Democratic Member
George E. Brown, House Science Committee, at 1 (March 6,
1995).

The U.S. LMDS industry will be able to develop in a manner that is
consistent with LMDS systems that are planned for Europe.

Global equipment markets for both satellite and LMDS components will
be fostered by designating the 41 GHz band to LMDS and preserving
the 28 GHz band for satellite services.

QS.If: "Maintaining consistency between U.S. frequency
allocations and the international community will avoid
coordination difficulties and will enable U.S. manufacturers to
compete in their respective markets on a global basis." OSTP
Letter, at 1.

o There is compelling support in the record to designate the 41 GHz band
for LMDS in lieu of the 28 GHz band.

NASA: "Use of the 40.5-42.5 GHz band for LMDS in lieu of
the 27.5-29.5 GHz band would result in a win-win situation for
the American public and American industry." NASA
Comments, at 4.

Boeing Defense & Space Group ("Boeina"): "Authorizing
LMDS at the 41 GHz band would create a "Win-Win" solution
where both services - LMDS and FSS - can coexist." Letter to
Chairman Reed E. Hundt, FCC from C.G. King, Boeing, at 2
(Jan. 9, 1995).
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GE American Communications, Inc. ("GE"): "allocating the 40
GHz frequency band to LMDS would lead to the expeditious
offering of both LMDS and Ka-band satellite services." GE
Comments, at 8.

Hughes: "Licensing the 40 GHz band [for LMDS] will provide
an opportunity to allow both the LMDS and the satellite
industries to develop their proposed broadband services without
significantly restricting the operations of either one." Hughes
Comments, at 3.

Martin Marietta Space Group ("Martin Marietta"): "licensing of
satellite-incompatible terrestrial services such as LMDS
exclusively in the 40 GHz band, while retaining the 28 GHz
band exclusively for satellite services, would maximize the
overall public benefit by allowing both services to evolve
without mutual hindrance or interference." Martin Marietta
Comments, at 1.

Rockwell International Comoration ("Rockwell"): "Designating
the 40.5 - 42.5 GHz band for LMDS...will allow the fullest
possible implementation of currently proposed LMDS systems
and competitive FSS global broadband satellite systems."
Rockwell Comments, at 5.

Teledesic COfD(>ration ("Teledesic"): "the instant proceeding
provides the FCC with the opportunity to break. the impasse in
the proceeding on the future use of the Ka band that presently
exists. Designating the 41 GHz band to LMDS will create a
win-win situation for all affected parties by providing LMDS
proponents with the amount of spectrum they claim to require to
operate their broadcast-type terrestrial service, while preserving
the use of the Ka band for global, interactive broadband satellite
systems operating in the FSS." Teledesic Comments, at 10.

TRW Inc. ("TRW"): "the Commission has, in the form of the
instant proceeding, the ability to provide a satisfactory answer to
the satellite/terrestrial sharing issues that hangs over the 27.5
29.5 GHz band." TRW Comments, at 4.
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VI. LMDS OPERATION IN THE 40.5 - 42.5 GHz BAND IS
TECHNICALLY AND ECONOMICALLY COMPARABLE TO
SUCH OPERATION IN THE Ka BAND

o In comparinl the technical and economical feasibility of LMDS at the Ka
and the 41 GHz bands, the FCC should not employ a spectrally inemcient
analoa LMDS system architecture as the standard. More emcient diaital
LMDS system architectures should be used for the comparison.

Using readily available digital compression techniques (MPEG 2) and
digital modulation techniques, 3 to 8 video channels can be transmitted
in the same bandwidth that is occupied by one FM video channel of the
kind used by CellularVision.

In Europe, a digital form of an LMDS-type service is currently being
developed which can provide approximately 300 channels in 1 GHz of
spectrum in the 41 GHz band.

Philips Microwave plans to have LMDS-type 41 GHz digital equipment
in production quantities by year end 1996.

o Even employiq an anaIoI LMDS system architecture as the standard for
comparison, the ~ority of commenters have sbown that LMDS operation
in the 41 GHz band is technically and economically comparable to such
operation in the 28 GHz band.

Dudley J aM: Dudley Labs, the largest manufacturer of deployed 28
GHz LMDS equipment and who also manufacturers 41 GHz LMDS
equipment, has proposed the movement of 28 GHz LMDS to the 41
GHz band as "technically and in a practical sense possible." Dudley
Labs Comments, at 1. Dudley Labs has been "neutral for a long time
but [the FCC rulemaking] has been dragging on. We'd like to see it
resolved because without licenses we're stuck." DudleY Labs Prqposal:
SiteIJitc ,00 LMDS React Differently to Latest Spectrum-Sharin&
PrQposal t Communications Daily, Apr. 3, 1995, at 3 ("Dudley Labs
ProJNsal Aniele").

UK R.diocommunicatioos ARDC.Y: "by any objective engineering
coosiderations...what works or can be made to work at 28 GHz will
work or can be made to work at 40 GHz... " UK Radiocommunications
Agency Comments, at 1.
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Massachusetts Institute of TechnoloeY. Lincoln Laboratory ("Lincoln
Labs"): "Costs for LMDS equipment at higher bands will be higher.
However... specific components at issue represent a small portion of
overall cost." Dudley Labs Proposal Article, at 3.

Endeate Technoloi)' Corporation ("Endeate"): "Endgate believes that
the 40.5-42.5 GHz band can be used effectively for wideband
services." Endgate Comments, at 1.

NASA: "The net effect...would be to create a band at 40.5-42.5 GHz
with virtually the same conditions as that proposed at 27.5.-29.5 GHz.
The same 2 GHz of bandwidth would be established, to be licensed in
the same 1,000 MHZ blocks. The propagation environment at 40 GHz
is similar to that in the nearby 28 GHz band as are the equipment
parameters. Only the name has changed... " NASA Comments, at 4.

QE: "LMDS as a concept is still largely in the development stage.
Accordingly, at this point use of the 40 GHz rather than the 28 GHz
frequency band should require relatively minor design and cost
considerations, in contrast to the major loss of satellite services if
LMDS is pennitted to remain at 28 GHz." GE Comments, at 8.

:nn¥: "even without considering the obstacles that sharing with
satellite providers present, the prospects for terrestrial fiber-optic
qualityIquantity wideband services are superior at 40 GHz to the
prospects at 28 GHz." TRW Comments, at 8.

Stanford Telecom: "The 40.5 to 42.5 GHz band can provide
essentially the same performance characteristics that are currently
proposed for typical LMDS systems in the 28 GHz band." Hughes
Comments, Appendix A, Stanford Telecom, Reyiew of the Proaeation
Characteristics in the 28 and 40 GHz Fmmencv Band!! for LMDS
Applications, at 1 (1995).

Teledcsic: "LMDS operation in the 41 GHz band is technically
comparable to such operation in the Ka band and is readily achievable
from both a propagation standpoint and an equipment standpoint. "
Teledesic Comments, at 13.
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o 41 GHz LMDS will utilize the same cell size, same power levels and same
antenna as 28 GHz LMDS.

Even assuming an analog system architecture as the standard for
comparison, the engineering analyses establish that a technically viable
41 GHz LMDS system requires the same number of cells with
comparable performance and costs as a 28 GHz band system.

NASA: "We have shown that a 40 GHz LMDS system can be
constructed that requires no more hubs than a system at 28 GHz
without increasing transmitter powers. The CellularVision claim
that 7 times more cells are required at 40 GHz is based upon
hardware perfonnance assumptiom that are far below what is
acmally achievable at 40 GHz and at a cost which is within 20%
of 28 GHz hardware." NASA Reply Comments, at 13.

!Jf;: "CellularVision can transmit acceptable signals to its
subscribers at 40 GHz without decreasing its cells and increasing
their number, which it can do by augmenting its present plant
with only slight modifications and using transmitters no more
powerful than those shown in its links budget '" Alternatively
... by installing two-foot antennas, CellularVision can continue
present quality signals out of three-mile cells." GE Reply
Comments, at 5.

Hum: "LMDS can be operated at 40 GHz with cell sizes that
are identical to those at 28 GHz and provide essentially the same
grade of service...The CellularVision 28 GHz point design
(including the 3.0 mile cell radius) can be replicated at 40 GHz
at only a 5 to 10 percent additional cost and with only a minor
tradeoff in system availability near the edge of the cell. This
slight decrease in availability with the same size cell means that
LMDS users, at the edge of a cell, could expect service to be
below the optimal level about 1.5 hours more per year at 40
GHz than they could expect at 28 GHz." Hughes Reply
Comments, at 5.
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Teledesic: "LMDS operation above 40 GHz will require the
same number of cells as 28 GHz LMDS." CellularVision uses
in its link budgets for 28 GHz versus 41 GHz LMDS three
obvious differences: the transmit power for 50 channels, the
transmit antenna coverage and the receive antenna diameter.
"Collectively, these differences result in penalizing the 41 GHz
system by 7.5 dB. CellularVision uses these biased results to
claim that LMDS systems can only operate with 1.15 mile
radius cells at 41 GHz as opposed to 3 mile radius cells at 28
GHz. This is the basis of their claim that 7 times as many cells
would be required for 41 GHz operation." Teledesic Reply
Comments, Appendix A, Apples-to-Apples Comparison
Demonstrates the Feasibility of LMDS Above 40 GHz, at 2 and
3-4 ("41 GHz Feasibility R.ej)on").

Rain losses are manageable at 41 GHz and link: availability at the 41
GHz band can be achieved at any location in the United States that is
comparable to 28 GHz.

Teledesic: "Suite 12 has proposed to provide 99.90% rain
availability in the 28 GHz band '" for identical hub coverage,
for identical transmit power, for identical cell size, and for
identical subscriber antenna diameters, a 41 GHz LMDS System
operating in New York City provides 99.75% rain availability.
This is an inconsequential difference." Teledesic Comments,
Appendix A, LMDS is Feasible in the 40.5 - 42.5 GHz Band, at
4 (Jan. 25, 1995). "This is better rain availability then Hughes'
commercially successful DIRECTV service [99.7 % - 99.8%
versus 99.7%]." 41 GHz Feasibility Rcpnt, at 4.

Stanford Telecom: Alternatively, for identical hub coverage,
for identical transmitter power and for identical cell sites, "A
receiver antenna of only about. 15 inches will achieve the 99.9%
level with the 3 mile cell size ... In regard to any concern about
the user acceptability of a larger antenna, it must be pointed out
that antennas which are 18 inches in diameter are currently
being marketed for the new "DSS" system in the United States,
and are selling at an extremely fast rate." Hughes Reply
Comments, Exhibit A, Stanford Telecom, Assessment of
Relative Perfonnance aM Costs Between LMDS in the 28 GHz
and 40 GHz Bands, at 15 (March 1, 1995).
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Non-line-of-sight operation, foliage attenuation and rain backscatter are
the same at both frequencies and are not a factor.

NASA: Based on laboratory experiments at NASA Lewis
Research Center to assess the behavior of reflected signals in the
28 GHz to 41 GHz frequency range, NASA "concluded that
perfonnance of an LMDS system operating at 40 GHz would be
substantially the same as operation at 28 GHz." NASA
Comments, at 7-9. Hence, it is not a factor in the selection of
an operating frequency.

lAin I~'··Attentlatioil dUe to foliage, wbiIe fIiIIt, remains
'Wbstantiall)' constant in tile freque~ between 20 and 44

... ~.*. GHz." LIftcoIb Labs Comments, at 3~Tberefore, it is not a
{lCtor in~ soIcction of an ~.frequeocy.

Hy_: Rain backscatter at tbe 41 GHz band....!'ill be lower
~~_ ... at the 28 GRz band. ~~Will recD:c "potential tor

backscatter interference into subscriber antennas and provide
better frequency reuse at 41 GHz.

o 41 GHz LMDS equipment is available at costs slilbtly Jd&her than 28 GHz
LMDS equipment; tbe initial cost increase will quiddy disappear over
time.

The cost of approximately 90% of the elements of an LMDS system
will not change if LMDS is deployed at 41 GHz. Modulators,
encoders, power supplies, equipment racks, site cost and equipment
required to distribute programming to the hub are identical for both 41
GHz and 28 GHz operation.

Only the RF components will change, Le., RF portion of hub, hub
transmitter (TWTA or SSPA), hub antenna, subscriber antenna and RF
of subscriber receiver unit.

Lincoln Labs: "the RF components comprise a small part of the
system." Lincoln Labs Comments, at 1.

41 GHz equipment components that will change initially will cost 15%
to 20% more than 28 GHz components.
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End&ate: "the 41 GHz equipment initially will cost 15% to 20%
more than the 28 GHz equipment and the differential will

, become insignificant over time in much the same way as the
price differential between C-band and Ka-band systems has
declined." Endgate Comments, at 2.

Lincoln Labs: "the technology exists to support component
production in [the 40 GHz band] and'suppliers could readily
supply components at reasonable cost. " .. Lincokl Lalts
Comments, at 2. "These costs need not be prohibitively higher
siDce-...a reasonably. maturt sechnoI9P;hfse. that~ support

:.. prodtittion of 4i GAz cOmpenetits is.~ iri piace:"'Lincoln
Labs Comments, at 1. "RF equipm~IV cost will be higher but
we beHtve the highet coAts will be' ilt:remental." ~. at 4.

Hy&bes, Electron Dynamics DiviSion: "41 GHz amplifiers
would be....priced approximately 20 percent higher than the
equivalent 28 GHz TWTA." Hughes, Electron Dynamics
Division Comments, at 1.

IIDY: "[TRW] can state with conviction that the technology
that would drive LMDS at 28 GHz is not only available for 40
GHz, there is no appreciable cost difference." TRW
Comments, at 7-8.

Cost of millimeter components that are different in a 28 GHz and a 41
GHz system account only for 10% of the total LMDS system cost.

NASA: "Only the TWT used as the hub transmitter and the RF
section of the subscriber receiver will initially cost more at 40
GHz, on the order of 20% for these specific components which
will have little influence on the overall costs to install an LMDS
network." NASA Comments, at 14.

Hupes: "LMDS at 40 GHz would cost about 1.05 to 1.1 times
as much as it would at 28 GHz." Hughes Reply Comments, at
S.

The 20% cost differential between the RF components at 28 GHz and
41 GHz translates into a total LMDS system cost differential of only
2%, decreasing to 0% over time.
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VII. THE EUROPEAN EXPERIENCE DEMONSTRATES THAT'41 GHz
LMDS IS TECHNICALLY AND ECONOMICALLY A€HIEVABLE

o In 1989, the United Kingdom Radio Agency selected the 41 GHz band for
an LMDS-type service caUed multipoint video distribution system
("MVDS"). Tedmical and Hcensing rules for analog MVDS already have
been adopted in the United Kingdom.

o In 1990, the European Conference on Posts and Telecommunications
recommended that the 41 GHz band be allocated to MVDS. 11 European
countries have allocated the 41 GHz band for MVDS and 8 more plan to
do so.

These countries include:

Austria
Croatia
Czech Republic
Denmark
Finland
Gennany
Greece
Hungary
Ireland

Italy
Liechtenstein
Netherlands
Norway
Poland
Sweden
Switzerland
Turkey
United Kingdom

o EurobeU has been awarded a Hcense to provide MVDS in a portion of
EnaIand.

The Eurobell system is divided into approximately 3S cells, with each
cell serving approximately I,S()() homes.

Eurobell plans to use Philips Microwave equipment to deploy MVDS
beginning in early 1996.

Analog 41 GHz MVDS equipment will become available in production
quantities from Philips Microwave and GEe Marconi by August 1995.

Philips Microwave has made a Significant investment in 40 GHz
equipment. It has spent approximately 10 man years in
developing the complete MVDS system.

Equipment is based on achieving as much commonality as
possible with existing direct-ta-home broadcast satellite front
end receivers and indoor IF demodulator units.
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41 GHz analog MVDS demonstration equipment is now available from
Philips Microwave.

GEC Marconi expects to have analog 41 GHz MVDS demonstration
equipment available by June 1995.

41 GHz components are available from a number of suppliers including
Farran Technology, Thompson CSF and RACAL...•~ '.

A number of other bids for MVDS franchises }Vere submitted in the
United Kingdom at the end of March 1995. '. 'I" i : . : •

o The cost of 41 GHz MVDS equipment is comparable to the cost of 28 GHz
LMDS equipment.

The estimated cost for a 41 GHz MVDS analog receiver (excluding
indoor set-top box) is $40.00 to $80.00.

The estimated cost for a 41 GHz MVDS analog transmitter station is
$20,000 to $35,000.

U.K. Radio COmmunications AICDCY: "The whole concept of 40 GHz
has been to keep the cost down by utilising existing standard low cost
indoor satellite receiver decoders." U.K. Radiocommunications
Agency Comments, at 4.

o 41 GHz di&ita1 MVDS with voice and data return liDks will be a reality in
the near future.

Digital MVDS is expected to provide 300 channels in 1 GHz.

Philips Microwave expects to have 41 GHz digital equipment available
in production quantities by the end of 1996.

VIII.

o

THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR
TOWRC-9S

At the reeeatly concluded 1995 Conference Preparatory Meeal, foreip
deleptions were critical of tile United States for even considering a
domestic terrestrial aDocation in a band globally aUocated to satellite
services.
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o ADy lack of U.S. commitmeDt to preserve existing global satellite
aJIoeatioDS may ultimately hamper UDited States efforts to obtain much
Deeded global aIIocatioDs for DOD-geostationary satellite systems aDd MSS
feeder links at the 1995 World RadiocommunicatioD Conference ("WRC_
95").

o Therefore, it is imperative that the UDited States cODclude the 28 GHz
proceediDl prior to WRC-95. Failure to do so will jeopardize the United
States efforts at WRC-95 to secure aD adequate aOocation of spectrum for
DOD-geostationary satellite systems.
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New low earth orbit satellites mark as decisive a break in the history of

space-based communications as the PC represented in the history of com

puting. Pay attention to much-maligned Teledesic. Backed by Craig McCaw

and Bill Gates, it is the only LEO fully focused on serving computers.

Thev'l1 be crowding the skles ..

••-- HUS STIVE:" DnRF~tAN, president of telecommunI
cations and space operatlons for GM Hughes--the
colossus of the satelhte IOdustry-warned the::
Wllrld of a new penl 10 the skies. PlannlOg to
bunch 8-W satelhte::s In low e::arth orbits, at ..ln
..llmude of some ~5 miles. were a gang ot cdlu

lar phone locks and computer hackers from Seattle ~olng

under the name of Teledeslc. Led by Craig :'¥tcCaw ..lnd
Bill Gates, they were bargmg onto his turf and threatemng
to rum the nughborhood.

You get the Image ot the heavens darkerung and a new
Ice Age loommg as more and more of this low-orbit lunk
mducting a total of some [.200 satellites from .\lotorolas
Indium, Loral-Qualcomm's Globalstar and Tdedeslc.
among other LEO prolects--accumwates 10 the sloes. Ulti
mately, from tlus pomt of VieW, you might Imajl;lne the
clutter of LEOs echpsmg the geostatlonarv orbit Itsdt, the

Forbes ASAP

,o·c..llied Clarke belt, some 21,000 mdes f.Hther IJUt
'amed atter sClence·flctlon guru Arthur C Clarke::, the
,geostatllJnarv orbit IS the girdle and firmament 11t the::
Hughes empue.

[n an article 10 Wueless magazme In I':l~:i, Clarke llIst
predicted that satellites in orbit 22.282 mlle::s \3'; :,\(,(J kill)
:neters' ..lhove the e'1UJtor, where the penou ot re\1 >!utl' 'n I'

~~ hI 'urs, could maintain a constant elevatJlln ..lnd ..In.;k
trl'm ..lnv PI Hnt un Earth. In such J tLxeu IJrhlt, ..l Je\ Ice
_, 'uld remam tor decades, recelvmg Sl)l;llalS trom a trm,mlt·
ter ,'n the emh md raU1atmg them back across cllntments

The Cl.Hke orbit also posed a problem. however-the
IOverse ''-JUJre law tor Signal power. Sl)I;llaiS 10 space .!tkn·
uate 10 proportlon to the square of the U1stanCe thev tr..l\ el
Thl~ me.lnS that commUnlcatlons WIth satellites 22UuO
mdt'S ..lway typically require large antenna JIsh\:s ,.IS much
.IS 10 meters wldel or megawatts of tocused beam power

'llW. however, J new satelhte 10dustrv IS emt'r"ln.l(.
h.I~ed ,m gains 10 computer and microchip techn"I, '>:v



market value of General Motors, Hughes's owner.

,lnnllllnlm>.: th<: '\rJn"'llIn lit It, "rJ'C\\,I\ - l~C ::c, -, ,r,'n
th~n rLlnn~'d tllr ";lIrth :\m<:ncJ ,ti,'I1~' t,'. '\ ,r ~:~l .:et:I'

jllhe The:n, In\okIng thl' .lhoiut<: r[l\lf1[\ "lfrcnt:\
~f.tntlJ ":<:II'tJtIiJnarv svstems, Hucl1l'S J ... keJ rrlL FlJ~rJi

CilllllTIllnlCJtllln'i CommIssion to block TekJe'll L:ltlr~h

h\ .h'll.,l1mg Srac,:wJV the tull tlVegl,gahert: ,It 'rc'Ctfum
:ntem.ltl(\n,tllv Jvatlahk In the Ka bJnd,

()n .\bv 2"', DJ lrtman summoned the UrstJrt' C rJI":
\lcC.tw .lnJ Td.:Jeslc Pn:slJent Russell Da,,:gJrt til

HUl.;h<:s h<:Jdljuartns In los ,-\ngeks tor J t.llk Bu~\' With
"\lcfIlson-th.: R<:dmonJ, Wash, companv thJt 111 I·)'n
tC'l1lr(\rJrdv 'iurpassed the market value \It C.:n<:rJl
.\\"tors-Tdedeslc rarmer Btll Cates did not rnJk<: the
trip, But .IS the epitome ot the personal computl'r InJus·
m.-, hiS presence haunted the scene,

TII,g<:ther with Spaceway chid KeVin ,\h:GrJth, Dmt·

111,111 .,<:t lIUt to cllnvmce the Seattle VentLlrn'i til 1.;1\ L' ,II'
th<:lr tllo[hardv 'icheme and mstcad Ilim \\Ith HUl.;hl" In
rh<: nIne S.ltdlltt.:s lit Spacewav :'-Joe onlv cllulJ "r,ICl\\ ,1\ ,

mnt.: ,Jtdlltt.:s (llVer the CntlIe globe 1"lth tht.: 'JI11~ 'll"\
I\.e'" that T<:kdeslc's'\~O satdlltes wllulJ rrllvIJ<: "~'llL

"\,IV lllulJ ht.: <:xp.lnded mcrt.:memally JS Jem.md el11lfC:L,l
fIN !\ltt Jnotht.:r Hu01cs satdllte, InJced, Srac<:\\.l\ , ,iltl'
!lute: ...v,t<:m e:nvlsaged i 7 satdllt.:s, \Vlth e:\'<:1'\ li '1111'" ,

nLnt rrornetarv to Hughes," JS DllrtmJn ,.11J thL
'Jtdlttcs 'mlv cost some Sl30 mdllon Jpl<:ce Bv LllntLI't
11111 ... t lit the $':1 hilllOn Tdedeslc system wllulJ hJ\L' til h~'

LllInched hdore glohal scrvlces could hegln
\;lInt.:thd<:ss, thl' new LEOs markeJ .1" Jell"'I\l; ,I :'fL.lk

III the: hl'tol'\' lit "race·hased Cllmmunicatllln., ,I' :hc i\

f,rfL',,'ntc'J In thc hlstorv lit (Ilmrutln..; \l"fc' \"r

TLInk~ll \\llulJ he the Imlv LEO tulh' t, lcu,~d ,'11 ',f\ .. ~

L\ Il11rllt<:rs-the tlrst truly "~llIhal Intem<:t, ' .I' \\,~ ',1'.\ '

\ IL<: rr<:"IJcnt Tom Alberg JeplcteJ It It hfln>:' 'f',ILl
L(ll11l11UnlCJtlons Jt [Jst Into the .1,>:t.: lit UblyUlt"ll'
I11ll:fllchlP lI1tdll,gcnce, Jnd It nnn..:s thl' law "t thl' :~;lL:"

LII"'m Into ,pac<: commUnIcatlons,
It VIlU <:nlll\'<:J the New World Ilt Wlrek" "n ~I~c

I.;rllund-wlth ItS tlt.:rce hattles ht:tween cllmmUnIL.l:I,n,
'tJn..wrds, tt.:chnIcal geruuses, )1;lant COmrJnIC~, Imr~'tll( 'll'

entrepr<:neurs JnJ IndustrIal plliltlClJnS ,In dHl\

llll1tlncnts--\,ou will rcltsh the repnse hundreds .lnJ l \ L11

thllu,.lnJs ot miles up, launchm,g Td<:JI."!l \kC,I\,![h!

May 27, Dorfman summoned the upstarts,

McCaw and Daggatt, to Hughe. headquarters in Los

Angeles for a talk. Missing was Bill Gates of Microsoft,

a company that in 1993 temporarily surpassed the

- ----- --- -- -----

GILDER'S TELECOSM

Thc'c ,1,i'.JI'c~' ill"" -he: lI'c ,It (11rnrJCI h,lnJ,ct' \\)(h
'IllJil ,m,trt Jntcnl1.t,'tn,lt dl1 UJck I"w CJrth "fblt "ltcl
llt.:s 'w.:.:rmg JerI h'i tn.: 'k1':S Jt J 'r~'~'J lit ~ ~ "It ~ 1 ktill
ITIeter~ In hour Jt J VJnl'tv IIt ,drltLJde' bet\\ce:n ~I~) ,InJ

1.'+00 ktl(\ml'tetS Jbove thl' eJrth RIIllclliv (,() rlille' ne.lfcr
dun .~eo ... t~lt1onarv ,atdbtes, LEch tllld th.: II1\e:f'e "lll,He:
IJW \\1 'fkm\::; In thclr tavOf. Jll(\wln\::; the:rn tl I Iittef t.lr lllilfl'
C,lrautv, (h.:arer ,mJ 'malkr ,Intennas Ilr "IITII' ClllllhmJ
(llIn lit hlltn Rn:.tkll1l.; 1I11t lIt th<: CLlrk<: 'Irhlt, tnc"<: ,h'

t<:rn ... \.t,tl\' "\1'.1I1,! thc' :lIt,d J\'JtlJhk nHlm tllr 'rJc<:·hJ,<:J
(Ollll1lllnlCJtl\ln~ I.;<:.lr

It I' mJ<:<:d rll""lhk to 'crowd" the CIJrk<: helt-J rcb-
tlvdv narrow ,wath .It a
Single Jlmude dlrecdv
Jhovc the <:ljuator But
even thIS SWJth does

nllt ht.:comc rhl'\ll d 1!1
Cllngl'st<:d; cllllt~!lInS .Ir<:
nil rronkm Thc CIJfk<:
hc'lt ht.:clllTI<:' crll\\J<:J

h<:cau"'e the .Ihtllt\' "t ,mtcnnas Iln th<:..;TllunJ to JI~cnml

nJt<: .ll11lln~ ',ltelltt<:s I'" Ilmlt<:J hv thc ~I:t.: Ilt the Jnt<:nnJ
SP,IC<:\\.t\' ,md TL'kde'lc hllth plJn tll usc the Ka h,mJ Ilt
tr<:lju<:n\.I<: .... h<:t\\ e:<:n I"' ."I,~.lhcn: andm gJ.\?,.lhcn:, IIf htl·
Itllns "t l\'ck, rLr '~'lllnd, [n thiS hand, rCJsonahlv .,1:eJ
.lntenn.b (,r, L<:nrll11t.:t~'rs Wide C.ln distinguish nctw<:t.:n
1.;<:II.,t,ltlllnJl"\' ',Itcilite" tWIl Jq1;rees Jp<ln, That's 'Ilme ~OO

Illlle~ 111 thL U.lfk<: h~'lt Thus no phvslcalcrnwdm,~. Rut It
l11e,ln, th.lt th<:r<: .tr~' 'Inl, .1 tIltal ot tsO Clarke ,llIts tor K.l
h.mJ ,k\ ICc''', 1I1duJII1~ unde~lTahle space IlVt.:r IlCc.II1S

LEI), !1,lw<:\Cr, (.In hc I.Il1l1chL'd JIl\,\hL't~, hC[\\L'l'n thl'
,.mh, ,ltl11,"phere ,md .1 lJ\<:r lit Intl'nsc uJIJtllln L,llkd
the \',m ,\Ikn Belt, Th<: vel'\' (Iln(ept lit c[(mJm,1( h<:clll11e'
.lh'ur,1 m thl~ 000·k.dolTI<:t<:r 'ran lit de\Jtlllns tllr 111\1\ InI-:

IIrhlts th,lt un hc '>00 l11eters ,Iran Ilr Ie,s Thu~ the 21
~'fllr( "eJ "fhlt,d ,'I.m~'s lit T<:kJcSlc occur\' .I tIltJI \.t 10
ktllll11l'ler... d ,tltltll,k ,\1 thl~ fJte, -0 ,lr I11,'re T<:kJe~lc

,\ ... tel11'. Llll11rn'll1l.; ','IlK' (,-; 000 ,atdltt~·s, clluld Cllmtlln·
.thl, tit 111 I"l\ ,'.tnh IIfblts

\;lln~,th<:k ... ." It w,!~ ckJr that the LEOs, line "'.IV Ilf
,mllther, \\er<: cr\l\\ Jln~ Hu01<:~ Hucl1cs II ,mmanJs ,.ltd,
lIte ~\ ... tenh IIr rr'llelt' th.1t llllTIf'\:tt.: with <:\t.:I'\' IInc lit the
LEI)'" Hlll.;he, r,"r"n,k,1 t<J th<: thr<:Jt "t TekJe'lc hV



G'LDER'S TELECOS'"

Gates \,'cn: c\rcnlhn~ h,,tnJwiJth ahundance irom earth

\nto ~race O!'-<e:rver". ho\vc'\'l?r. \ltten JIJ n"t 1t ke what

thev hLard,

Bad Press for Two Billionaires
\ER y ,ll llm.... , the mnlJa \s take:n bv the: nlltI"n "I

tcchnol,,>:}' as a mora!Hv uk In rlJcL' tIl J ~nr

ping 'iJ.l:a III u01ustiv ,,!'-scure ge01uses cnnchlng

th..: \\mld hv thur h..:rolc creJtLvltv m th..: t..:..:th or

unCllmrr..:hL'ndmg hureaucrats ,md ro!ltlclans. th..:

.... me:dla treat technoloKY ventures .IS a school lor

scandal We have: mock e:xpose:s 01 compute:r hv-pe, mllnop

olv, \Jpnrware, v1tuses, tnloscams, netporn, secuntles
• tTaud" and deVIOusly undocumented soltware calls. Pun

dlts gabble endlessly Jbout the gap vawmng between tht:

tnformatlon nch and the mtormatlon poor, thus conslgmng
tht:msdves undentablv, dmld manv vawns, to the larrer

categorY. Whde A.mencan market share climbs near 70°'0

tn computers, networks, soltware Jnd leadtng-edge semi·
conductors, Jnalvsts furrow the brows oi the AtlantIC

Monthlv with tales 01 tarset:tng lorel~ teams, spearheaded

bv Vlsumar\, government uttIClals, captunng the markets 01

Amencan CI)wbov cJpHahsts, They SpIel IlTIplauslble VJms

ot rnu-:h-mtnded trade WJrnors prvtng upen the laws I It
rapan lor Tl1\'s' R' Us, dostng down VlC1l1US KoreJn \'en

dors 1)1 low-rnced dvnamlc R:'...\\s, I)r hlastlng through h,H·

ners to US tekCllm ,-:ear In the Tokyo-Osaka COrrIdor,
savmg the day tor ,\lowrola's s(xm·to-oe cohwebbed tacro·

nes tor JnJlog cdlulJr phones,
One 1)1 these 'iagas hegan earlv thiS veal" with two Seat

tle hdll<lnJIres, .\1cCJW Jnd Gates. alkgedlv boatlhng

\\CCaws 'ikek vacht Jnd .going un .In ego tnp. \Vlth

.\kCJW rltchtng tn an early ntckeL and the boat, Jnd

Gates hOIsting hiS name as a sad, the two tvcoons seemeJ

to sweep away lrom the shores ot ratlonalltv, .IS the medIa

told It, mto a se:a ot mICrowaves and arseruc. Spuuung (Jut

Tekdeslc to buIld .In tntormatlon superhI!dIway tn che ~kv,

thev proposeJ to strew the heavens with S'+O satdlnes,

rlus ,S'+ ~p3res ;11 woulJ whIrl 3round the world 3t .I
hL'lght (II ~oo ktl"mL'ters \.+.~:; milesl, ustnR what thev told

the FCC \,,'uld he some :;00 mdlion ~alltum arsentJe
microchipS to ISSUe: tTeljue:nCles between 2.0 Jnd (,() ~Iga·

hcrt: tnlln ,,,me ISO,OOO phased-array JnteM3S The emIT<:

prolect 'eemed suitused With ,I(l~ahert: and glgabucks

Were h,mJwluth bulls," says TdeJeslc PreSident D3AAJlt,

In CJse the hYlk ot the sponsors fatleu to keep the ws
tem r3W,lnC 3nd 3Ioi!, fuelIng IC 31so would be 3 total 01

\2..000 h3lteneS leJ hv thIn 111m solar collectors stretchmjlt

"ut h..:htnd the '.ltd lite hlrds" m some [~O s4uare kIlo·
meters (11 :<:OSSJmef wings. WorkIng 3t '+"" et1Icll::ncv, these

cells would colkctlve!v.:enerate \0 megJ.walts ot power,
enough to iI,~t a ~mall CltV, hut, so che cntlcs S,Hl1. msui·

IIClent to reach SeJ.ttle JC microwave lrecjue:ncles In the

r3m, IThe TeleJeslc ire4uencles afe reJul1v Jbsorhcd hv
water 10 rhe Jlt i TIl mJnJ~e the dJborJte mesh (1t IJst-

r,lckt:t C<lrnmunICJtllln, JI11"nc thc ',it,ii:ec-;'l,; ,: "":"':
tdmln,d~ the c<ln,rc:llJtl"n \"'lll,l :'c,11 -''i1L >~ ·',r

IllIP~ ,'r mtlltons \II Instrucwms per ,eci 'nJ. "t r,idJ,i[ I'll

h,ncl mlcrorrOCl:ssors JnJ a rnlllOn hvre~ ('I ", ,'I uJ ::Jrci

K.\.\\ In <.:tlec!. TekJeslc woulJ he bunching Int,( 'r.\LL

"ne ,'I the world's largest Jnd mllst c'xpenSlve 111.1"1 v( i \
r,lr,tlkl comrUtcT ~vsrems

.\r J m..:re S':J bdlwn, to he pUt up hv Intl'rl"t..:J

tn \'c'tllrs, TdeJe~IC s lawHrs wid rhe FlT. t hL' rtlCI'

wllulJ he a bargam lilt the US. anJ the vmrlJ, ,Bv CIlmrJst.

current plJns call tor S I:; htliion lu~t to IJV liber tllr Inter,
JCCI ve n' In CJlLfomla,1 But lormer .\lotor(lLI. now 1\, ,JJk.

chid George Ftsher-tTesh tTom pondenng numher~ tllr thL'

aprarentlv SimIlar Inwum prOlects--~uggested that q() btl·

iI"n for TeleJeslc would be more lIke It. l,Tc'kJe~lc haJ thL'

Improhable result oi makmg Indium's 66-~Jtdllte rLm
greetcJ tn [':>90 WIth much or the scom now la\'lshl'J 'In

TekJeslc, seem modest,l Just rocketmg the S'+o ',Itci.·tc~

IntIJ (lrhlt was said to entaIl a succcsstul launch CVcTV

week lor a yt:ar and .I hali at a time when hOlstll1.L: -.ltd·
ltres IS stlll a precanous and sometime thing,

Even Ii TeleJeslc succeeded m getting the thmgs up. '0

Ilthe:r 'iClentists su~esteJ, the sJtdlttes woulJ thl:n !'-L'

Ill1rakJ on some 7,000 pieces ot SpJCL' Jebns In the ch(,·

'en (lrhns, In Jnv case, so It was \\'lJeIV re:rorte:J, IU""
"oulJ tJd every year, some tumbltn,~ llUt ot llr!'-It, PthL'r,
I(ltntng the whLII ot litter, where thev wOlllJ Ilv reach tll

Impale rhe remamder oi the satdlttcs Jnd the: Il:l11n,tnr- ,'I

thc two btlhonaLIes' reputations,

Surdy these sages know that by the YC'Jr ~IXll \\ 1:,11

the ~vstems would he up and runmng, the ""rIJ \\ 111 I'c

,wlmmmg tn the banJwldth ot 'lI1lormJtl"<l ,ur,rhl.:h·
WJVS.· Why support thIS laVIsh launch ill tcchnill, '1.,'\ r"rl

CilmmUmCations svstem that wOlllJ he dW.lr1c'J hv ,.lr,li'll

Itles JlreaJv demonstrated on the ,~ound:

SummIng up a near-consensus 01 cntlCS. Illhn I'lk,

dlre:ctor ot the FederatIon ot AmencJn SCl..:ntl~t, -;I',IL(

P,11ICV ProleCt, Jeclan:d to the Wall Street !illlm,ll. \ :, "~I

,JVL' us It's the stupIdest thtn~ I've I:V..:r hC'Jrd <lr' I'r, ,.

\llktng Pike mdV have heen the iln)Ons ill thl: multl,.ltc!

IlrL' JrChlte:cture In the Scar WafS "hrtlllJnt rcbl,lc'

rr<l~ram. TekJeslc's most ama::tn~ JLhle\el11,'m t" ,1.lt,
h,l~ hl'en to dlsplacc the StrategIC Dcll'n,c lnltl.ltl\, I

I'lkl: , reJk e:xample 01 jtuP1Wty.

Whtle \kCaw anJ Gates CllulJ he JI:,nll"cJ ,I' tH'" .1\

the 'Jtdhte ndJ, Hu,~es IS worlJ champilln -;mCL' 1"(,;

the cilmpany hJS put 107 commumcatums ,,,telllt,·, 1111,'

IIrhlt With 1':J In IW.+. thiS year ~houlJ he \t, h\:j;c·,t ,\,~

[n Ic)\)~, wdl herore the TekJesic JMOllnCl:mcnt [), ,rt::\.111

JnnounceJ the lust versIOn ot Spacewav-.l 'S6f,(j 11111 II' '11

tWIl-,acdllte svstem olknn~ VOice, data JnJ \lJC'll ,,'1'\ Icc,

.IS J umtnhUtlOn co "mturm.1t!on jllpcrhlghw,l\~

In the mlJst ill all the terrestnal uprllJr -Ulr"1I1h:l::;';
,upcrhlghwavmen AI Gore, John :'v1alllne "r n-\ RJ\ 111' ,1:,1

~mlth III Bell ,j"t1Jntlc JnJ scores lIt \,thl:r t,le" ,Ill,! ",:. '-


